Introduction
Production of household alcoholic beverages is well known in Northeastern region of India and different tribes of these region uses more or less similar substrate for fermentation of these alcoholic beverages. However, different ethnic tribes follow unique indigenous method of preparation of rice beer using different starter cultures. Jou is a very popular homebrewed rice beer and an integral part of the socio-cultural life of the Boros, an ethnic tribe belonging to Kachari group and earliest settler of Assam and North East India [1, 2, 3] . Jou is used to signify hospitality and consumed in various social functions [4] . It is a semi transparent liquid and its presence in every Boro household completes their unique traditional lifestyle. It is prepared by fermentation of cooked rice (jumai) and starter culture (amao); the same of which has been prepared involving different plant species [4] . The rich nutritional content in rice beer has various medicinal values and the ill effect of consuming higher dose of freshly brewed rice beer is negligible [5] .
The documentation on the knowledge on preparation of starter cake, brewing local rice beer, its uses and consumption among various tribes has been reported [6, 7, 8, 9, 10, 5, 4] . Traditional alcoholic beverages constitute an integral part of dietary culture among the ethnic people in Boro dominated areas where social activities require provision and consumption of appreciable quantities of alcohol [4] . The jou has a very strong alcoholic content as claim by the tribe, the concentration which needs to be assayed quantitatively. Jou is also claimed to give health benefit when taken in appropriate quantity; it is helpful against jaundice, urinary disorder, clear urine, keeps body healthy and also relax the body. However, biochemical analysis of the fermented rice beer (jou) among the Boro tribe has not been documented. The manufacture of this beer in some household is generally done under poor hygienic conditions which result in product with short shelf-life and variable quality and low alcohol content. Besides, there is danger of losing this traditional knowledge of brewing as technologies evolve and families move away from traditional food preservation practices. Understanding the changes in physico-chemical properties is essential to upgrade the traditional processing to commercial scale [11] and also would reveal facts about different nutritional component present in the beer. The importance of the study of biochemical parameter of rice beer lies in the facts that it helps in standardization of the production process for universal acceptance. Keeping in view the above mentioned aspects, we undertook a study on biochemical properties (physicochemical and quantitative aspect) of the fermented product-rice beer (jou) in Kokrajhar district.
II. Material and methods
The knowledge on the method of preparation of the jou has been obtained from local Boro women of Kokrajhar district taking prior information concern [4] to carry out scientifically meaningful research on biochemical aspects, fundamental procedure was carried out traditionally and allowed to ferment in the laboratory condition using rice (Oryza sativa L. var. Ranjit) as substrate and starter culture (amao) in the earthen pot. Jou was harvested for total seven times; firstly on next day (i.e. 0 day) after inoculation of the starter culture for fermentation then on 1st, 2nd and 6th day. Thereafter, the sample after sixth day's interval till it becomes 24th days old was harvested and further proceeded for the physicochemical and biochemical analysis on the same day. Biochemical analysis was performed in triplicate for three times for all the harvests (samples).
Analysis of Physicochemical properties
Physicochemical properties such as state, colour, taste and opacity was performed by simple observation. pH was determined by standard pH meter of Eutech Instruments. The total solid material in the products mg/ml (dry) was determined by evaporating the liquids and other volatile substance at 110 o C for 2 hours. [ [12] . Amount of carbohydrate present in the sample was quantitatively measured by standard Anthrone method. A standard curve was prepared using Dglucose solution (0.1mg/ml) and the value was expressed in mg/ml [13] .
Reducing sugar
Reducing sugar was quantitatively determined by standard biochemical method using 3, 5-dinitrosalisylic acid (DNS) [14] .
Protein and free amino acids
Presence of protein was qualitatively determined by standard Biuret and Millon's Test. Protein are quantitatively determined by Folin-phenol method and expressed as mg/ml, taking standard as BSA (Bovine serum albumin) [15] and free amino acids was carried out according to the method mentioned by Lee et al. 
Total acidity and volatile acidity
Total acidity and volatile acidity was expressed as % of tartaric acid and acetic acid and was calculated by titrating it against 0.1 N NaOH [17] . Following equations were adopted to calculate the total acidity and volatile acidity:
Volume of alkali used x Normality of alkali (0.1) × 7.5 (1) Total acidity (expressed as % tartaric acid 
-----------------------------------------------------------Weight of sample in gram 2.2.5 Estimation of percentage of alcohol (v/v)
The amount of alcohol contents in the rice beer was determined using dichromate oxidation method, titrated against Na 2 S 2 O 3 and expressed in % v/v. [ 18] .
Statistical analysis
Calculated mean value of data obtained from each harvest (sample), again calculated the mean of mean value with ± standard deviation (whenever necessary) of the total rice beer samples used throughout the whole experiment.
III. Result and Discussion
Biochemical properties of the fermented alcoholic beverages play a great role in the human physiology when consume and results of the physic-biochemical properties and major nutritional compositions studied in jou are given in "Table 4.1.". The finished product is an alcoholic drink with an attractive taste, texture and light golden brown colour maintaining a pH of acidic range of 4.16 -4.29 (4.21 ± 0.04). Initially the pH was found to be 4.26 on next day of starter culture inoculation (0 day) and decreased (1st to 6 days) with increased in fermentation as shown in " Fig. 4 .1". The pH of rice beer plays a great role in determining the degree of acidity of a beer which affects its stability during ageing as well as its freshness and colour. The degree of acidity of a beer which affects its stability during ageing (the greater the level of acidity the more it can be aged) as well as its freshness and colour. Total acidity increases as the fermentation proceeds [5] . The calculated value of total acidity of tartaric acid and volatile acidity of acetic acid was 1.48 % ± 0.24 and 1.18% ± 0.19 respectively. The data also showed major macronutrient present in jou. The level of carbohydrate (48 ± 3.02 mg/ml), along with reducing sugar (3.47± 0.24 mg/ml), protein (1.26 ± 0.10 mg/ml) and free amino acids (3.1 ± 0.18 mg/ml) are found to play significant role from metabolic point of view. This finding is corroborating the facts of metabolic enrichment during fermentations for various participating microorganism in the starter culture. The amount of carbohydrate varies with the usage of different rice varieties (glutinous, non glutinous, inferior quality etc.) and also plant species that are used as a substrate for starter culture. Use of different rice varieties has also been associated with the production of beer with different taste and flavor [20] . The alcohol contents in jou increases as it attained maturity when source of carbohydrates (substrates) were present in the earthen pot and it was also found that the value of carbohydrate decreased as ageing of the fermentation proceed. The reducing sugar level in the initial fermentation stage increases but decreases slowly with increase in fermentation time. On the contrary, the concentration of alcohol is low at the initial stage of fermentation but it increases with fermentation aged. Similar discussion from other studies report that the initial sugar level plays a significant role in the final alcohol content of the product of fermentation [19] . The sugar level decreased with fermentation time probably due to mainly microbes; but discussion of the paper is limited only to biochemical and the related microbial works are discussed elsewhere. The presence of this macronutrient is quite useful in energy metabolism as it can meet energy requirement of the cell to a certain extent. Significant increase in percentage of total alcohol content was observed; the alcohol content of the 0 (zero i.e. harvest of next day of starter culture inoculation) to 24th days old jou ranges from 5.30% -22.05% v/v (18.53± 6.17) The upper limit is relatively higher (22.05 % v/v) as compared to other local rice beer Judima 16% [10] and Po:ro apong 18% [9] IV. 
V. Conclusion
The traditional rice beer fermentation is a process of enrichment of food with protein, amino acid and vitamin. The manufacture of this rice beer in some household is generally done under poor hygienic conditions which results in product with short shelf-life and variable quality and low alcohol content. Systematic and scientific approach in the process of fermentation is needed for commercialization of the product at wider scale by enhancing and upgradation of traditionally prepared rice beer. Phytochemical analysis of the substrate used in the preparation of amao used in rice beer fermentation may further reveal the presence of useful components which might have beneficial for health as well as tremendous therapeutic potential in curing various ailments.
